n the United States, there are approximately 500,000 new cases of heart attack, 1 432,000 new cases of stroke, 1,2 and 300,000 new cases of hip fracture 3 each year among those aged 65 and older. The annual estimated cost to treat these conditions ranges from over $13 billion for hip fracture to over $200 billion for heart disease. 1, 4, 5 In addition to being a significant cause of mortality, stroke, heart attack, and hip fracture are associated with decreased physical function, loss of independence, and increased rates of institutionalization. Approximately 50% of older stroke survivors do not fully regain their independence, with up to one-third admitted to a nursing home facility. 6, 7 Results from the Cardiovascular Health Study show heart disease as the second leading cause of disability in older adults. 8 Suffering a hip fracture can also have severe consequences for older adults. Mortality in the first 6 months post-hip fracture has been reported to be as high as 44%, and surviving older hip fracture patients often require extended rehabilitation, with up to 40% transferred from hospitals to long-term care facilities. [9] [10] [11] Factors associated with recovery in functional ability poststroke, -heart attack, or -hip fracture include age, cognitive status, social support, education, and level of comorbidity. [12] [13] [14] [15] [16] [17] Additionally, postevent depression has been shown to be significantly associated with recovery in functional ability. House 15 reported poststroke depression to be as high as 61%, and Shimoda et al. 16 found a significant inverse association between poststroke depression and recovery in activities of daily living (ADLs) over a 2-year fol-low-up period. Manninen et al. 19 reported a greater than twofold risk of disability among individuals reporting psychological distress post-myocardial infarction. Mossey et al. 18 reported that post-hip fracture depression significantly increased the risk of physical dependence 1 year after the hip fracture.
Whether premorbid depressive symptoms reduce the probability of recovery in functional ability 1 year poststroke, -heart attack, or -hip fracture has not been investigated. It is also not known whether premorbid levels of positive affect, in the absence of depressive symptoms, are associated with the recovery process. We hypothesize that high depressive symptoms will be associated with poorer recovery and that high positive affect 20, 21 will be associated with improved recovery 1 year postevent in adults aged 65 and older.
METHODS
This study used data from the North Carolina Established Population for the Epidemiological Study of the Elderly (EPESE). The North Carolina EPESE is an on-going longitudinal study of white and black subjects aged 65 and older from five counties in North Carolina: Durham, Franklin, Granville, Vance, and Warren. 22 A detailed description of the sampling methods has been published elsewhere. 22 Four thousand one hundred sixty-two in-person interviews were obtained at baseline (1986), with a response rate of 80%. Follow-up data collection consisted of six annual interviews from 1987 to 1992. In-person interviews were completed in 1989 and 1992, with telephone interviews conducted in the intervening years. At baseline and each follow-up interview, information was gathered on sociodemographic, psychosocial, and health-related characteristics. For the present study, we identified 839 subjects who reported a physician diagnosis of stroke, heart attack, or hip fracture at one of the first five followup interviews (1987) (1988) (1989) (1990) (1991) (Figure 1 ). Of the 839 subjects, 701 had complete ADL data in the year before the event, in the year of event, and 1 year postevent. To investigate persons whose conditions were associated with functional decline and to be able to study recovery of function subsequent to this decline, only subjects who reported worsening ADL scores in the year of the event compared with the prior year are included in the analyses (n ϭ 240).
MEASURES Emotional Health
At baseline interview, subjects reported on their level of emotional health by answering items from the modified version of the Center for Epidemiological Studies-Depression (CES-D) scale. 23 The CES-D scale is widely used in community studies with older people as a measure of depressive symptomatology or psychological distress. 23 It consists of 20 items that ask whether subjects have experienced certain feelings or symptoms in the past week. Sixteen items indicate the presence of depressive symptoms, and four items indicate the presence of positive affect. 24 A modified version of the CES-D scale was presented to subjects in a "yes" (reported the symptom at least some of the time during the prior week) or "no" (rarely or none of the time during the prior week) format. 25 For the original CES-D scale, a score of 16 or more is typically used as a measure of high depressive symptoms. Blazer et al. 25 demonstrated that a score of 9 or more on the modified CES-D scale (range 0-20) is equivalent to a score of 16 or more on the original CES-D scale (range 0-60). Individuals who receive a score of 9 or more are classified as having high levels of depressive symptomatology.
The four-item positive affect scale created from the CES-D scale included: "I felt that I was just as good as other people," "I felt hopeful about the future," "I was happy," and "I enjoyed life." Scores for the present study ranged from 0 to 4 (mean Ϯ standard deviation ϭ 3.2 Ϯ 0.89), with higher scores indicating increased positive affect. The four-item positive affect scale showed moderate to good internal consistency (alpha ϭ .63) at baseline and was only weakly correlated with the 16 negative affect items ( Ϫ .29). For the analysis, high positive affect was defined as a score of 0 to 8 on the CES-D scale (low depressive symptoms) and 3 or more on the positive affect scale. Low positive affect was defined as a score of 0 to 8 on the CES-D scale and 0 to 2 on the positive affect scale.
Baseline Covariates and Incident Disease
Baseline covariates included sociodemographic characteristics (sex, age, race, marital status, years of education) smoking status, and previous history of disease. Age was categorized as 65 to 74, 75 to 84, and 85 and older. Marital status was dichotomized as married or unmarried (widowed, divorced, or single), education was categorized as less than 12 years versus 12 or more years, and smoking status was dichotomized as current versus former or non- smoker. Cognitive function was assessed using Pfeiffer's Short Portable Mental Status Questionnaire (SPMSQ). 26 The SPMSQ has a range of 0 to 10, with higher scores indicating better cognitive function. At baseline, prior history of disease conditions was self-reported. 27, 28 Subjects were asked whether they had ever had a physician diagnosis of cancer, diabetes mellitus, stroke, heart attack, or hip fracture. At each follow-up they were asked if, since their last interview, a physician had told them they had and of these condition.
Measures of Recovery 1 Year Postevent
Recovery in functional ability was assessed 1 year poststroke, -heart attack, or -hip fracture. Functional ability, measured by the ADL scale, included the following seven items: bathing, using the toilet, transferring from bed to chair, walking across a small room, personal grooming, dressing, and eating. 29, 30 Each item was dichotomized as able to do without help (score of 0) versus need help or unable to do (score of 1). A summary ADL variable, ranging from 0 to 7, was created for each interview.
Recovery Postevent ADL score was considered for three time points (in the year before the reported event, in the assessment at which they reported the event, and 1 year after the event) for the 240 subjects who reported a stroke, heart attack, or hip fracture at one of the first five follow-ups. These analyses include only persons who had an increase in ADLs between the year prior and the year in which they reported the event. Among those who reported increased ADL disability, poor recovery was defined as the same or more ADL disability 1 year postevent compared with the previous year, and recovery was defined as less ADL disability 1 year postevent compared with the previous year.
Analysis
Mantel Haenszel chi-square statistics were used to test for differences in sociodemographic characteristics, smoking status, and prior history of disease at baseline between subjects who had less functional disability 1 year postevent and those who remained the same or worsened. Logistic regressions were used to determine the independent association of baseline emotional health and other covariates with recovery from stroke, heart attack, or hip fracture. Covariates included age, sex, marital status, education, race, smoking status, ADL in the year of event, cognitive status, and number of chronic conditions (stroke, heart attack, hip fracture, diabetes mellitus, and cancer). All analyses used SAS software, version 6.12 (SAS, Inc., Cary, NC).
RESULTS
Of the 240 subjects in the analysis, 111 (46.3%) had less ADL disability and 129 (53.8%) remained the same or had more ADL disability in the year after their event (Figure 1) . Baseline sociodemographic and health characteristics of the subjects in this analysis appear in Table 1 . Most of the subjects were aged 75 to 84 (46.3%), female (73.7%), and black (55.0%) with less than a high school education (83.8%). In addition, the table shows the baseline characteristics of subjects who had less functional disability 1 year postevent versus those who remained the same or worsened. Chi-square tests for significance showed no significant differences between the two groups on these characteristics. This is an important finding, because it has been suggested that sociodemographic characteristics, rather than emotional health, may be responsible for the differential functional ability patterns between depressed and nondepressed subjects. 31 The association between baseline measures and recovery in functional ability 1 year after the occurrence of stroke, heart attack, or hip fracture is presented in Table  2 . Model 1 shows that high depressive symptoms ( culty with a greater number of ADLs in the event year (OR ϭ 0.76, 95% CI ϭ 0.61-0.96) are all significantly related to poorer recovery. Model 3 adds prior history of disease to the analysis. Similar to Model 2, high depressive symptoms are significantly associated with poorer odds of recovery in ADLs (OR ϭ 0.38, 95% CI ϭ 0.16-0.94). Model 3 also shows that being 85 and older and having more disability in ADLs in the event year is significantly associated with poorer odds of recovery. In a fourth logistic regression model, we tested for possible interactions between depression and age, sex, race, education, and marital status on recovery postevent; results were nonsignificant. Additionally, three separate logistic regression models investigated the association between baseline measures and recovery in functional ability 1 year after the occurrence of stroke (n ϭ 99), heart attack (n ϭ 77), and hip fracture (n ϭ 64). However, because of low numbers for each individual event, the logistic regression models produced unreliable results. Table 3 shows the relationship of high and low positive affect at baseline on recovery 1 year postevent. High positive affect, adjusting for age, shows a strong and significant association with recovery in functional ability (OR ϭ 2.55, 95% CI ϭ 1.10-5.93) compared with high depressive symptoms (Model 1). Similar results are observed for Models 2 and 3, where adjustments are made for sociodemographic characteristics, smoking status, ADLs in the event year, cognitive status, and prior history of disease. Low positive affect, adjusting for the same variables, Table 2 (Model 2); Model 3 adjusted for variables in Table 2 (Model 3) . OR ϭ odds ratio; CI ϭ confidence interval.
was not significantly associated with recovery 1 year postevent. These results suggest that low depressive symptoms combined with the presence of high positive affect may be responsible for recovery in functional ability once adjustments have been made for relevant risk factors.
DISCUSSION
Our study provides evidence that premorbid emotional health can predict recovery in functional ability 1 year after the occurrence of stroke, heart attack, or hip fracture in older persons. Subjects with high depressive symptoms (score of Ն 9 on the modified CES-D scale) before the event were only 0.38 times (95% CI ϭ 0.16-0.94) as likely to recovery from their event as those who scored between 0 and 8, after adjusting for sociodemographic characteristics, smoking status, ADLs in the event year, cognitive status, and prior history of disease. Persons aged 85 and older were significantly less likely to recover than those aged 65 to 74. All persons in this analysis had some ADL disability in the year they reported their event, but those that had disability in a greater number of ADLs were less likely to recover. Additionally, our results indicate that high positive affect is significantly associated with recovery in functional ability 1 year postevent. Older individuals who reported low depressive symptoms and who also had high positive affect were 2.7 times more likely to recover from their event than those who reported high depressive symptoms, after adjusting for sociodemographic characteristics, smoking status, ADLs in the event year, and prior history of disease. However, those who reported low positive affect along with low depressive symptoms had similar odds of recovery as the depressed group. Previous research has shown postdisease depression to be linked to loss of independence, 10, 32, 33 increased healthcare utilization and costs, 34 and death. 35, 36 Our results complement this work and provide additional evidence for an association between emotional health and recovery from stroke, heart attack, and hip fracture. In addition, this is the first study to our knowledge that shows a significant relationship between premorbid emotional health and recovery in functional ability 1 year after the occurrence of stroke, heart attack, or hip fracture.
What are the possible mechanisms? First, depressive symptoms may decrease a person's motivation for rehabilitation. For example, there is some evidence to suggest that depression is inversely related to physical exercise (e.g., walking) 37 and is related to poor lifestyle habits (e.g., nutrition, smoking). 38 Second, depression may be indirectly linked to recovery through decreased social interaction. High levels of social support, especially emotional support (e.g., affection, esteem, and respect) may increase a person's likelihood of adhering to medical advice and treatment protocols and maintaining compliance with the use of medications. Low levels of social support may increase feelings of loneliness and hopelessness and may increase the reporting of pain-all of which can impede the recovery process. 39, 40 Seeman et al. 41 showed that high levels of emotional support were predictive of subsequent physical performance. And Mendes de Leon et al. 42 showed that emotional support was beneficial to recovery from functional disability. Third, depressive symptoms associated with disease may be related to an inability or perceived inability to adapt to environmental demands. 43 Ryff et al. 43 has shown that the ability to control or master one's environment is an important factor related to maintenance of physical independence. Conversely, high positive affect may increase an individual's motivation to return to premorbid levels of functioning, to adhere to rehabilitation programs, and to adapt to changing environmental challenges.
Clearly, more research investigating the association of emotional health that includes not only depression but also other negative emotions such as anxiety and fear and positive emotions such as optimism and self-efficacy on physical health outcomes is needed. For the older individual and the clinician caring for the older patient, maintaining emotional health is relevant because of its links to disease, disability, and the recovery process. 20, 44 Ostir et al., 20 for example, showed that high positive affect, controlling for negative affect, was protective against the physical declines of old age. However, Schor et al. 45 reported that physicians rarely asked the majority of chronically ill (66.3%) and older (70.5%) patients about their emotional status.
There are a number of limitations to this study. The first is the use of self-reported data. For example, subjects may have inaccurately reported a physician diagnosis of stroke, heart attack, or hip fracture at one of the follow-up interviews. This limitation is further complicated by the use of the self-reported CES-D scale, because subjects with high depressive symptomatology may have falsely evaluated their somatic symptoms. However, in an attempt to partially control for this potential bias, we only included subjects who reported an increase in the number of ADLs with which they had difficulty in the year of event compared with the previous year. Second, because of the use of self-reported data, we were unable to determine the severity of the event, such as size or location of stroke. Individuals who suffer a more severe stroke, heart attack, or hip fracture may be less likely to recover in functional ability regardless of their emotional status. In an attempt to overcome this potential bias, we controlled for ADL status in the year the event occurred. Third, because the CES-D was not measured at each interview (baseline and third and sixth follow-ups), we were unable to assess the association of emotional health in the year before the event with recovery 1 year postevent. It would have been interesting to compare our baseline results with results that considered the relationship of new onset depression (e.g., 1 year before the event) with recovery. Although both comparisons are valid, perhaps new-onset depression would differ in its association with recovery compared with baseline depression's association with recovery. Furthermore, we could not assess postevent depression status. However, postevent depression status may be a product of event severity. 46 The rapid growth in the number and proportion of older people has raised important quality-of-life issues. One important issue is recovery from disease or disability. Although the majority of older individuals will survive their disease, largely because of medical technology and drug therapy, their ability to function independently in a community setting postillness may be affected. It is therefore important to direct our efforts toward understanding modifiable factors that can help promote and maintain in-
